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PRELIMINARY NOTE.

The following report of Mr. C. J. Norwood is published in
advance of the completion of the work of which it forms a
part. It is the intention of the Survey to complete at least
three sections from the Cambrian or Cincinnati axis, continued
into the valley of East Tennessee or Virginia, in order to
show the internal sections of the rocks of this part of the
State and their connection with the lower-lying rocks of the
region to the eastward. These sections will, taken together,
not only give a basis for the better understanding of this
district, but will aid in furnishing data for the study of the
dynamic geology of the Appalachian Mountain system, as far
as it is displayed in this region.

Mr. Norwood has been compelled to touch upon several of
the important questions concerning the structure of the moun-
tains in the neighborhood of Cumberland Gap. These mat-
ters are receiving the earnest attention of the Survey, but will
require years for their mature consideration. W ithin a year |
hope to extend the section given herewith so as to show the
general resources of the country between Cumberland Gap
and the railway connection of East Tennessee. This work
will, however, be done without cost to the Geological Survey,
by the aid of the Harvard Summer School of Geology, which
holds its sessions in connection with the parties of the Survey.

A considerable amount of information, especially upon the
questions of a theoretical nature, referred to in this report,
will be found in the biennial report of the Director of the
fs_urw::y for 1875, which is now in press, and should appear
simultaneously with the volume of which this forms a part. A

special report concerning the iron ores of Cumberland Gap
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4 PRELIMINARY NOTA.

will be found in the fourth volume of reports (second series).
Other reports on the timber resources, the soils, &c., of this
district, are in preparation.

This report alone is, however, sufficient to show that any
transportation route along this line will command a great area
of available mineral resources.

N. 5. SHALER.
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INTRODUCTORY LETTER.

Prafessor N. S. SHALER, Director Kentucky Geological Survey :

Dear Sir: | herewith submit a report of a reconnoissance
made along the path of the survey for a railway, extending
from Livingston Station to Cumberland Gap, made, according
to your instructions, in August, 1875.

Respectfully,
C. ]. NORWOOD.
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REPORT OF A RECONNOISSANCE ON THE PRO.
POSED LINE OF RAILWAY FROM LIVING.
STON STATION TO CUMBERLAND GAP.

For the purpose of obtaining a somewhat better knowl
edge of the structure and of the general value of part of
the region through which the * Knoxville Branch” of the
[ouisville and Nashville Railroad has been projected, some
*cxaminations were made along a line reaching from Cum-
berland Gap to Livingston, following near the path of the
railroad survey. The distance traversed was about 70 miles,
and the time occupied in the work was less by a few days
than a fortnight; so that, upon the whole, the work should
be regarded as only a ‘“detailed reconnoissance;” and the
accompanying section for this report is to be accepted only
as a preliminary delineation of the relations of the beds in
this district.*

The survey for the railroad, beginning at Livingston, crosses
the Rockcastle river at a point about half a mile above Fish-
trap ford, and thence, whenever possible,passing along valleys,
takes its way to London, in Laurel county. From London it
was carried to Flat Lick, Knox county. Two available routes
were surveyed to Flat Lick. One of them passes within less
than a mile of Barbourville, following the State road which
leads from London to Barbourville as closely as the topogra-
phy will allow. and thence up the right bank of the Cumber-
land river to Flat Lick. The second route follows the State
road leading from London to Barbourville to within six miles
of the latter town, then, turning to the southeast, it follows up

—
e e
Chas mimi——

# [t is to be remarked, that a large number of the heights were determined by wncorrected
barometrical (Ancroid) measurements, and the results are, therefore, subject to future revis
ions.
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TO CUMBERLAND GAP. 7

_one of the tributaries of Collins’ Fork of Goose Creek, to
Payne's Cross Roads, whence it follows along the “old State
road” to Flat Lick; thence it follows up the Cumberland
river, passing through Pine Mountain at the Pineville Gap, to
the mouth of Patterson's Branch, about three and a half miles
above Pineville, whence the course is turned towards the
south, and the survey carried up Patterson’s Branch and up
Cannon Creek, past Rocky Face, between that mountain and
the first Log Mountain, to the valley of Yellow Creek; up
which it is carried to Cumberland Gap. It seems unneces-
sary to discuss the relative merits of the two routes that have
been suggested from London to Flat Lick, as the question
is one which may be best left to the fonsideration of the
engineers who made the survey. Whether or not the route
approaching nearest to Barbourville is to be commended
before the other, because of the facilities which will be af-
forded to the town -instead of the country further east, is a
matter best left to the judgment of those better informed as
to the probable amount and value of the domestic exports of
the two regions.

The geological examinations were more particularly made
along a line passing through Barbourville; but it is proper to
state, that, measured by economic resources, there is little if
any difference, between the region along the Barbourville
route and the region along the route which carries by the way
of Payne’s Cross Roads.

IL.

The general structure of the region examined is made up
of beds belonging to the coal measures. Some of the lower
rocks have been brought up by faults.

At.Cumberland Gap lower beds are brought to the light on
the east side of the Cumberland Mountain by the great uplift
that caused the mountain; and at Pineville, beds as low down
as the Devonian black shale are brought up in the Pine Moun-
tain fault. The region included between Pine Mountain and
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8 RECONNOISSANCE FROM LIVINGSTON STATION

Cumberland Mountain is suggestive of a number of problems
that yet await a satisfactory solution.

It has been suggested that the country between the two
mountains is virtually a great synclinal valley, with masses of
nearly horizontal rocks piled over its greater part;* the two
mountains, the Cumberland, with its beds dipping towards the
northwest, and the Pine, with its beds inclining towards the
southeast, forming two sides of the valley; and that the two
uplifts are of nearly the same age.

Another interesting and important matter concerning the
region between the Cumberland and Pine mountains, is the
apparent change in the physical structure and order of the
beds of the coal measures and the number of coal horizons,
when it is compared with the region on the north side of the
Cumberland river. It seems that the coal horizons decrease
in number towards the northwest.

The thickness of the coal measures in .mass seems also to
be diminished towards the northwest, suggesting that towards
the south or southeast the surface was gradually depressed,
and that upon this inclined surface the deposits were laid down
in approximately horizontal layers.

In other words, there seems to have been a deepening of
the floor of deposit towards Cumberland Gap, when the beds
were laid down.

Each bed added to the mass in the valley, so to call it,
would certainly have entered into the total thickness of the
strata, but when extended towards the rising ground, it would
have not only lost in thickness as it advanced towards the
summit, but gradually encroached on the old surface, and,
passing beyond the limits of the immediately preceding depo-
sition, formed of itself the sole covering of the original sur-
face. And thus the thickness of the coal measures would
have become less and less as the summit of the rising ground
was neared. In fact, there seem to be many things in com-
mon, in their position and extent, between the carboniferous

i S

®See the biennial report of N. 5. Shaler for 1876, now in press.
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TO CUMBERLAND GAP. 9

beds in this district and deposits that are laid down on the
sloping shore of a sea. See the figure in the following plate.

The fact of the increase in the thickness of the carbonifer-
ous deposits towards the southeast, and the probability of this
being due to the conditions just described, have considerable
bearing on the questions concerning the age of the Cincinnati
axis, and the relations existing between the eastern and west-
ern coal fields of this State. Should the suggestions offered
by the condition of the deposits in the region covered by this
report be confirmed, there is little room to doubt that the two
coal fields are, for the most part, entirely distinct.* The re-
sults obtained by examinations made in the vicinity of Man-
chester, Clay county, and along the road leading from that
town to Fish-trap ford, Laurel county, very clearly show an
increase in the thickness of the measures towards the south-
east. An approximative estimate for the increase towards
Manchester, in a distance of 33 miles, gives 700 feet or more
as the amount of thickening in that direction alone, there
being in that region a thickness of about 1,100 feet or more
of beds between the horizon of the visible top of the Wild
Cat Mountain conglomerate and the sub-carboniferous series,
against 350 feet between the same limits on Wild Cat Moun-
tain.

The accompanying plate of grouped sections exhibits the
thickening of the beds towards Cumberland Gap with toler-
able clearness.

I11.

In consequence of the lateral changes undergone by the
deposits, the region examined has been divided into three
distinct areas, and a special grouping of the beds made for
each area.

The first division includes, with the exception of the Yellow
Creek valley, the area included between the Cumberland and

[ —

*This should be taken as the individual opinion of the writer. I shall hereafter endeavur
:r;hﬂ‘l that the eastern and western coal fields were connected during a part of their his-
* N. 5 5.

YOL. II.——!I.‘ “



10 RECONNOISSANCE FROM LIVINGSTON STATION

Pine mountains, and may, for convenience, be designated as
the Log Mountain area. All the knowledge now had concern.
ing the structure of the Yellow Creek valley is largely con-
jectural, as, so far as 1 am aware, very few absolute facts
concerning the beds underlying its surface were obtained.

My personal study of the valley was so limited that no sug-
gestions of value were obtained concerning its structure; any
discussion of the questions concerning it is, therefore, deferred
or left to the consideration of those whose explorations may
be more thorough.

There is, therefore, a gap of three miles or thereabouts left
in the work—it being that space reaching from Log Mountain
to Cumberland Gap.

As the structure of Cumberland Mountain was studied in
more detail by other officers of the Survey, and under more
favorable conditions than were possible for me, only a few gen-
eral notes are given. The mountain is essentially the remnant
of a great fold, which, extending in a northwestwardly course,
thrust up the rocks from the southeast. By denudation, the
larger part of the eastern slope of the uplifted mass has
been removed, leaving the east side of the mountain to [roat
Powell's valley,as a nearly bare face of the basseting edges
(in the direction of the strike line) of beds that are tilted
towards the northwest, and which make the northwest slope
of the mountain.*

On the west side we have deposits of the coal measures
only, but on the east the section shows beds from the coal
measures to the Silurian, inclusive, as enumerated in the fol-
lowing statement, which represents the order in the beds
descending from the pinnacle to Powell’s valley:

i. Conglomerate and associated sandstones and shales of the coal measures.

2. Shale, olive green incolor, andsandy .« &« & - o o o .o . . o 75 feet.
3. Limestone of the Chester Group, in massive beds. In its upper par it is
grey and coarse-grained, changing, however, to a drab, close-grained,
rather knotly limestone at the middle and towards the base, having, also,
much hornstone scattered through it. The upper beds yield the larger W
jo

part of the organic remains . . « & = ¢ & = 4 & 0 0 e e e e e s

—t

# For a fuller discussion of the structure of this mountain, see the bieanial report of N.
S. Shaler for 1876.
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TO CUMBERLAND GAP. 11

4. Limestone, in dark colored and argillaceous, rather fragile beds. Upon
weathering, the rock breaks apart and becomes granular. This bed is
the principal deposit of the typical Chester fossils. Avkyris Royisss,
Spirifer Letdyt, Froductus elgrans, several FPentremites, Retepora lyra, and
Archimedes are found. The lower part of this division forms a distinct
bench, having a gently sloping surface, such as is usually characteristic
of shale and limestone. ‘Lhis bench marks the junction of the Chester
rocks with the St. Louis limestone . . . . . . . . . . .. <+ s s s 30 leet.

5. Massive limestone of the St. Louis Group. The lower part of the lime-
stone is grey and volitic. This is scon succeeded by a greyish to light
drab, faintly cilitic to rather dense limestone. At the base of the mass,
as it nears the Waverly, the rock becomes silicious; a feature which is
also apparent in some of its upper members. Some parts of the lime-
stone are formed of hard calcareous nodules,bound together with a softer
calcareous material, and as the weathering of the rock lends to dissolve
out the softer material, the face of the limestone often has a pitted ap-
pearance, The collection of organic remains from this limestone is very
meagre; in it are included Productus mesialis, Prod. cora, Spirifer Keokuk,

© Spr. psendelineatus, and KRetzia Vernmeuiliana. Thickness about. . . . ., 400 *
6. Waverly Group, consisting of silicious shale, having bard bands and some

beds of nodularchert, about . . . . . . .« @ o o 00 e e e s .. 155 ™

7. Devonian shale,about. . . . . . . . . . ¢ o4 v it i s e n s ... OO

8. Silurian, sometimes forming foot hills, sometimes on the main slope.,

The bench, caused by the partial disintegration of the lower
part of No. 4,forms of itself a well-marked line of junction of
the Chester with the St. Louis Group. The more trustworthy
means, however, of identifying the top of the St. Louis Group
is by the fossil contents of its upper bed. At from one to
three feet below the top of the group Productus mesialis and
Spirifer Keokuk(?) are found to be rather abundant, especially
the Productus, and to extend in a horizontal line with consid-
erable regularity. The highest horizon to which these fossils
extend may be considered as about the upward limit of the St.
Louis Group.

There is a marked difference in the character of the sub-
carboniferous rocks in this region and those further west. In
the western part of the State, the Chester Group is composed
of a series of beds of limestone, shale, and sandstone, while
in this region sandstone is entirely absent. The absence of
the sandstone is especially noticeable, to one acquainted with
the group, in its westward extension. In Western Kentucky
there are from two to four beds of it, one of them being of

special importance as marking the base of the Chester Group.
211



12 RECONNOISSANCE FROM LIVINGSTON STATION

It varies from 60 to 250 feet in thickness, and has been desig-
nated in volume 1 of the reports of the present Survey (new
series) as the Big Clifty sandstone,

Although there are marked variations in their texture, the
change in the general physical character of the St. Louis beds
is not so great as in the case of the Chester Group. The St.
l.ouis beds further west are easily divisible into two great
members, viz: the upper or grey limestone division, in the
upper part of which is a bed of sandstone and some shale,
and the blue or geodiferous limestone division. Here, how-
ever, such vertical divisions are not noticeable. The absence
of the mud beds and sandstones in the Chester series here,
shows the beds to have been rather deep-water accumulations.
Further west, however, there are many evidences, not only of
shallow-water depositions, but of frequent local currents in
various places, which have rearranged the material already
laid down.

Of course the few observations at hand do not justify an
attempt at an elaborate comparison of the sub-carboniferous
group, as it may occur over any considerable area in this part
of the State, with its western equivalents; but the greatest
apparent difference is probably in the points already given.

As the study of the structure of Cumberland Mountain, and
the various other matters of interest pertaining to it, was made
the work of other officers of the Survey, further discussion
concerning it is omitted.

A preliminary grouping of the beds is all that can be given
at present for the ground between Cumberland Mountain and
Pine Mountain that is covered by this report.

Observations made by others in the country lying somewhat
to the south and southwest of the line of this section tend to
show that quite a considerable thickness of beds, including.
perhaps, a dozen more coals, is to be added to the summit of
the section to make it complete. In Canada Mountain alone
there are about 15 beds of coal; the thickness of the section
exceeds the one obtained along the immediate line of the

railroad survey by some 1,100 feet. Canada Mountain is on€
213



TO CUMBERLAND GAP. 13

of the high peaks of the Log Mountains, the summit rising to
about 3,075 feet above the sea.

The highest peak, Brysen, reaches to a height of 3,225 feet
sbove the sea level, and holds about the same number of coal
beds that are found in Canada Mountain—about seven
more than are found along the immediate path of the railroad
survey.® The nearest point in Canada and Brysen mountains
at which the coals found in them may be reached from the rail-
road is, in Canada Mountain, about two and a half miles, and
in Brysen Mountain, about eight miles from the road. There
may, however, be points nearer than these at which coal may
be obtained.

Without purposely trespassing on the ground of others
further than the exigencies require, it is deemed advisable to
present the following analyses, made by Dr. Peter and J. H.
Talbutt, of samples of coal collected by other officers of the
Survey from some of the beds in Bell county, lying within
striking distance of the railroad line, This is especially desir-
able, as circumstances did not favor the collection of samples
from the coals lying along the immediate path of the proposed
railroad.

More elaborate descriptions of the coal beds from which the
samples were taken will appear in the proper report.

_*Two or three coal horizons that were discarded in the general section, because of their
limited extamt, ase not taken into consideration.
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14 RECONNOISSANCE FROM LIVINGSTON STATION
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* In shales first above the conglomeraie ?

tOmn a branch of Clear Creek, where it empties into Big Yellow Creck, sixz miles north of Cumberland Ciap.
The bed is 4o inches thick.

All samples marked A. R. C, were collecied by Assistant A. B, Crandall, All samples marked J. H. T. were
collecied by Assistant John H. Talbu,

The Cannel coal of Col. Eve's property* is somewhat
remarkable in having the amount of volatile combustible mat-
ter and the amount of fixed carbon in nearly equal propor-
tions.

Viewing the coal in its general character, it is found to be
an admirable heating fuel. The amount of ash is small, the
amount of water to be expelled is inconsiderable, and the pro-
portion of sulphur is quite small. The amount of volatile com-
bustible matters, however, is less than that contained in the
best of gas cannels, although the amount in this case exceeds
that contained in the average qualities of bituminous coals by
from two to seven per cent., and would make the coal of value
as a gas enricher.

The bituminous coals are, most of them, so far as the
analyses prove, very good. In two or three of them the
amount of ash is quite high, especially in that from Little
Clear Creek,f which contains thirteen per cent. of earthy
materials; but in the most cases the amount of ash is quite
small.

® See analysis No. 1.
T See analysis No. 5.
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TO CUMBERLAND GAP. 15

The small proportion of sulphur in some of the coals is
Egpecially worthy of notice. It is to be remarked also, that
nearly all of them exceed the average of Kentucky coals in
the amount of fixed carbon they contain. About the best, in
all respects, of the bituminous coals is the “lower bed" on
Hignite Branch. The amount of fixed carbon (59.40 per
cent.), and the small per centages of ash and sulphur (ash 2.36
per cent.; sulphur .420 per cent.), make it a very desirable
coal, should it be found convenient to work it.

Indeed, an impartial comparison of the analyses of these
coals with analyses made of those from Pittsburgh gives very
lavorable results for the Kentucky coals. So far as the analy-
sis proves, the best of Pittsburgh coal is little, if any, superior
to the Hignite Branch middle and lower bed, and the Barnett
coal.

Following are analyses of samples of Pittsburgh coal:

Neo. 1. No. =z

Motkbre: ;. wvie womow smn S0 mid W ROR R WTE 2.00 1.397
Volatile combustible matter . . . « . . . . . . . . - . 29.570 ga .133
Fized carboB . o a o m sl v wd % amow dw w o 65.30 5.2&3
Ash . L L L L s L e s e e s e e s e e e e e s 3.00 3-

e 100.00 100 . 000
SalphuE i Esy sl PR T B W w W e 5 d 0.055 .1598
SMCIBEERANILY . . . s sw v o e w o e I.2g1 1.2747
Al L e i W e AR Wt e BhE o e e R. Peter. | W. R. Johnson,

No. 1 is a selected specimen—a hand specimen. See page
363, volume 1, Kentucky Geological Reports, old series,

No. 2 cannot be considered an average analysis either; the
probability is that the sample was better than the average.

IV.
The following statement exhibits the preliminary grouping
of the beds in the * Log Mountain area.”
[t may, for the sake of convenience, be called general sec-

tion No. 1 -
g



16 RECONNOISSANCE FROM LIVINGSTON STATION
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three and a half to four feet in thickness, and occasmally has
a parting of one inch or more at about twenty-five inches from
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10, Clavand shale . . . . . & & & & & & & & = = & = = e e . 20 W
1t. Sandstone, The upper and lower parts are uvsually in thin Leds,

but the middle is massive. . . . . . . . . . . . . T =

75
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17. Sandstone,merging intoshalebelow .. . . . . . . . . ... 40 *
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of which contains Lfimgufe, Coal VI . . . . o &+« - & 4 & r 10 L
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23. Shaly sandstone carrying four horizons of coal, all lying near
together and classified asCoal IVa ., . ., . . . . . . ... 65 *

24. Coal I1T; wvaries in thickness from twelve to sixteen inches . . . L 4 @
25. Sandstone . . . . . . . SR ENTRR Al e e T . @O
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29. Shale; wvaries in thickness from twenty to thirty feet. . . . . . 30
30, Coal I; varies in thickness from two to four feet . . . . . . . g o
31. Shale, dark blueand ochreous. . . . , . . . . . . . . . - . go
32. Conglomerate. DBase of section.

As remarked hitherto, this section is to be regarded only as
a preliminary grouping of the beds, and is put forward with
some diffidence. The limited study of the district, for which
it has been arranged, left some of the problems, including
the question concerning the relative persistency of some of
the beds and their lateral changes in thickness, in a not
very satisfactory condition. In making up the section certain
coal horizons were necessarily discarded in favor of others,

although it was not entirely clear which had the greater range.
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TO CUMBERLAND GAP. 17

In such cases the thickest beds were always retained. It was
also found necessary to shorten up the distance between one
set of beds or to lengthen it out between others to make the
average. Hence the general section represents only as nearly
an average of the number of beds and their distances apart as
it was possible to arrive at with the comparatively few obser-
vations taken. To do this it was necessary to reduce the
number of coal horizons to which numbers may possibly be ap-
plied. There are, without doubt, as many as twelve, perhaps
filteen, coal horizons to be found in the space included in the
reneral section; but of these there are probably not more than
eight or ten to which distinctive numbers may be rightlully
given, and the question can only be decided by a detailed
study of the region, and not by a reconnoissance. \What
thickness a coal should have to be considered *“ workable”
depends, of course, altogether upon the surrounding circum-
stances.  In some regions a thickness of 18 inches is regarded
as not too small, while in other coal districts 314 feet is consid-
ered as the least thickness in which mining may be prohtably
carried on.  The matter is governed by the general thickness
of the coal beds in the region, their nearness or remoteness
to transportation facilities, and their quality.

In this region, taking into consideration the quality of the
coal, a thickness of 30 inches may be considered as workable
when the bed is near to transportation facilities. Under this
arrangement there are about three beds that may be consid-
ered as workable. These are Coals I, VI, and VIII. Coal
No. VI is, so far as known, only 22 inches thick, but its
mixed character (being part bituminous coal and part cannel
coal) makes it as valuable as a coal 30 inches thick, and it
may with propriety be classified as a workable bed. There
may be other beds than these that will prove workable upon
further search. With two exceptions, all of the coals were
seen only as outcrops, and very frequently they were repre-
sented merely by stains or by a soft smutty material, so that
there is no reason to suppose that any of them will prove
thicker when found under better conditions. The total thick-
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18 RECONNOISSANCE FROM LIVINGSTON STATION

ness of the eight coals, so far as the section shows, is from 15
feet 3 inches to 16 feet 1 inch, of which two coals (Nos. 1 and
VIII) form nearly one half. This is a small aggregate thick.
ness for such a number of beds and goo feet of other mate-
rials, although it exceeds that of the coal deposits in some
regions by several feet. In 1,317 feet of upper coal meas.
ures, in Missouri, there are eight beds of coal aggregating in
thickness to only 4 feet.

In the bank, Coal VIII appears te be of first-rate quality.
The cannel of Coal VI also bears a good appearance. The
cannel is probably equivalent to the cannel bed on Col. J. G.
Eve’s land, an analysis of which will be found on a preceding
page.

As stated in the first part of this report, the path of the
work between Pine and Cumberland Mountains lies in part
along one flank of the Log Mountains and in part, as it enters
the valley of Yellow Creek, along two detached mountains,
known as Rocky FFace and Dark Ridge. For the sake of con-
venience, the structure of each mountain, or that part of it
which serves our purpose, will be considered separately.

DARK RIDGE.

This seems to be really an irregularly shaped spur or ridge
striking out from Cumberland Mountain. Its form is peculiar,
the figure being swelled in the middle and the main body
connected with Cumberland Mountain by a narrow neck, from
which flow down branches of Clear Creek on the north. and
of Little Yellow Creek on the south. The ridge seems to
have formerly been a connecting link between the Cumber-
land and Log Mountains; remaining so until it was cut away
from Log Mountain by Yellow Creek. Unless it be that the
neck which connects it with Cumberland Mountain is an ex-
ception, the beds in this ridge are virtually horizontal. It is
very probable that in the neck mentioned the beds do have
the same inclination, or nearly the same inclination, as the
Cumberland Mountain mass, although this is not at all a set-

tled question. It has been suggested that the Cumberland
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Mountain is simply a great fold,* and that the beds forming
its mass pass under the horizontal strata lying to the north-
west without interruption. In such a case we may expect the
bedding of the nearest rocks of Dark Ridge to conform with
the slope of the Cumberland beds. But for this to be true—
that is, for the Cumberland beds to pass without break beneath
those of Dark Ridge—necessitates a rather sharper upward
bending of them than we see, as horizontal rocks are found as
near as three miles of Cumberland Gap, and a considerable
less distance from the base of the mountain. Another sug-
gestion has accordingly been made, to the effect that, some-
where in the ground lying between the base of the mountain
and the first locality of horizontal rocks, there was a break in
the beds when Cumberland Mountain was uplifted, and that
the western edge of the disturbed mass was raised some un-
certain distance above the undisturbed rocks further west. At
present it is difhcult to determine which of the two sugges-
tions is true; at the most, they are scarcely more than mere
conjectures, being valuable only as possible solutions of the
problem, and only available, therefore, as suggestions to be
proved or disproved.

The first observation of immediate interest on Dark Ridge
was on Mr. John Colson’s land, three miles west from Cum-
berland Gap, on the southern slope of Brush Ridge, a spur of
Dark Ridge.

A coal stain 12 inches thick was noticed. Near by the out-
crop a drift has been opened in the coal bed; but as the mine
had been idle for some time the roof had given way and filled
up the entry, so that the thickness of the coal seam could not
be determined.

Just what bed the coal is, in the general order of numbers
used in the General Section, is not clear, but it seems to be,
without doubt, one of the lower beds. It is not improbable
that it is No. II* or II*. A coal estimated to be three feet
thmk is repm'ted to lie high up in the ridge, on Mr. Colson’s

""*-u ‘thl: 'I:He:lmml rtp-ult of N. 8. Shuler for 1876, volume III, second series, Kentucky
Survey.
o



20 RECONNOISSANCE FROM LIVINGSTON STATION

land, about one mile and a hall from this point. The coal is
presumed to be No. VIII, as that coal is known to occupy a
place in the surrounding high land, and is the only one of such
considerable thickness to be found among the upper strata in
this locality.

Figure A in the following plate shows a longitudinal section
of the rocks in Dark Ridge and the shape of the surface con-
tour of the ridge line from the north end of the ridge, where
Yellow Creck sweeps round to the east (passing between Dark
Ridge and Rocky Face), to a point about one quarter of a mile
south of the pinnacle.

The point indicated as the pinnacle is the highest point on
the ridge, and is goo feet above the level of Yellow Creek at
Esquire Boffman’s house, which lies at the foot of the ridge,
about halfl a mile ‘south from the pinnacle. The figure is
drawn from a stepped survey, and, taking into consideration
the smallness of the scale, serves as a fairly good representa-
tion of the influence that the structure of a mountain, under
certain conditions, has upon its surface features.

The section of the beds in the ridge, in descending order
from the pinnacle to Esquire Boffman's, is as follows:

i. FPartially covered.  Sand-tone i seen at the top and outcropping at various

PEwebE o smie moiaroe sy Serwim o DoeiE SRR Sl 4 G g5 feet,
2, 8hale .. oiow wows G RNTIE  BROGL R IR R EESSE AT 6o
3- Partially covered. Sand-tene is exposed at variouslevels . . . . ... 50 *
A SANASEONE . & o4 4o e s e e s A SRR T E RN R {1 B
5. Mo-tly sandstone ., . . . . . SieE ECEUE SR B SV M RS &N e woapw  RgEc W
NN . oiven wnaene rECE iR RN SErERE it RITRNE VR TSR 45 "
7. Coal VINT . . . . . . ottt e e . P S T
B Bandabofd s . wowcn soee Sowim s gew BT STmE b i s esack oo
g. Concealed: sh:le? G NN WeRE MR RN SR WA e R s ¢
PO, SANTIBUOTE 4 v aroww b imim  aooacm W R e SN TR e 40 "
T - o m W N GCmI NI R S S N - o *
12. Concealed . . . . . v v bt e e e e e e e e e e e e e e R .l
13. Shale , . . . . T o “
14. Sandstone . . . . . . . . . e e e e e e s e e e e e e e a5
15. Concealed: shale? . . . . . . . . .. .. .. s e e e e e e w s . 2o "
16, Mostly shale and soft, thinly-bedded sandstone. . . ., . . . . . ... . 220 ®
Total . . . v o v o . . . . L I

This takes to the water line in Yellow Creek. The sand-

stone No. 8 is the most prominent stratum in the structure of
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the ridge. Being, as a whole, harder and more homogeneous
in structure than the other beds, it has resisted weather wastc
more successfully, and now stands out as a distinct band amony
the rocky layers. For this reason it forms a fairly trustworthy
guide in tracing the extension of the coal (No. 7) along the
ridge. The coal is indicated by a flat, miry bench upon the
top of the sandstone, which is caused by the coal having
wasted away upon exposure, while its under-clay, being tough
and to a certain extent water-proof, has simply softened some-
what and spread out over the flat surface of the sandstone.

BUCKEYE LICK,

There is only one locality on the western slope of Dark
Ridge where, so far as known to the officers of the Survey,
Coal VIII has been opened for working.* This is at Buckeye
Lick, in the neighborhood of Esquire Boffman’s house. The
ownership of the land upon which the opening was made was,
at the time the examinations were made, the subject of litiga-
tion; the names of the parties were not satisfactorily obtained.
With so little inducement offered by the surrounding country,
very little mining has been done at the place. In fact, using
the word in its usually accepted sense, no mining has been
done. All the coal used was for domestic purposes, and was
wagoned away in small quantitics. When the locality was
examined the seam was covered by debris,so that no measure-
ments of its thickness could be made at the time of inspec-
tion; but, from a trustworthy source, it was learned that the
bed, when last measured, showed a thickness of four feet,
including a clay parting. The clay band is one inch thick and
parts the coal into two members, the lower member being 25
inches thick. As will be noticed hereafter, this is a larger
thickness by several inches than the coal shows at another
locality lying to the southwest. A somewhat careful examina-
tion of the approaches to this coal deposit satisfies me that it
may be easily reached from the railroad; and the expense for

—

!F"'rfTEHL‘E is here had to that part of the r{ﬂgc whirh exiemds from alwut half a mile

:.}::h from Esauire Boffman's 1o the north end, where Yellow Creek cuts through to the
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22 RECONNOQOISSANCE FROM LIVINGSTON STATION

mining and preparing ways of carriage to the road will not be
so great as at first seems probable.

By following up the little valley of a small stream flowing
down from the ridge past Esquire Boffman’s house, cars may
be carried pretty well up towards the coal, and then, by the
usual apparatus used for lowering coal down an inclined plane,
the coal may be sent down to the car from the mine at a com.
paratively small cost. An investment of five or six thousand
dollars should give the mine a very (air start.

Dark Ridge is supposed to contain a coal bed at a level
below that at Buckeye Lick; its presence, however, was not
proved.

ROCKY FACE.

This mountain presents for discussion a number of inter-
esting questions, some of which it seems best to leave for
the future.

In form the mountain is a rather irregularly figured line of
clevation, extending for about two miles ina northwardly direc-
tion. Towards the south end a short blunt spur reaches out
to the southeast for a short distance. For about two thirds of
its length the course of the ridge line is nearly straight, but
towards the south end it makes a curve, first to the east and
then to the west, so that the south end is in line with the north
end. The course of the main line of the crest is represented
by figure 1 in the following plate.

The southern end of the mountain is made by Yellow
Creek, which fAows round from Dark Ridge and cuts off
further southern prolongation of the mountain, and then turns
to the north and flows down on the east side of the mountain,
between it and the Cumberland range, to the Cumberland
river.

Along the west face of the mountain Cannon Creek flows
down to the north for about one mile and a half, then, round-
ing rather sharply to the east, passes in front of the north end
and empties into Yellow Creek as it flows past the east face

of the mountain,
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It will be seen that the mountain is almost completely sur.
rounded by water—that it rises up from the small valleys like
a high island.

This curious feature in the flow of the streams—making
first to the east for a certain distance and then turning to the
north, as they do—is accounted for when the structure of the
mountain is examined.

The general course of the mountain is north 60° east.
The precise position that it holds relatively to Dark Ridge
has not been determined; but if it were prolonged in the
direction of that ridge it seems that it would pass to the
east of the larger part of it, there being a possibility that it
was connected with it towards Cumberland Mountain. It is
not at all certain, however, that such was the case. Ad very
little is known concerning the geographical features of the
ground lying in that direction, any conjectures—for they are
merely conjectures—concerning that question are of little
value.

Rocky Face, like Pine Mountain, is a fault mountain, but
it is an imitation of that mountain on a comparatively small
scale. The amount of throw amounts, perhaps, to not much
more than nine hundred or a thousand feet. The main mass
of the mountain, so far as known, is a conglomerated sand-
stone, corresponding to the “ Upper(?) Conglomerate” of
Cumberland Mountain, which has been thrust up from the
west and the beds tilted at various angles of dip towards
the cast, with shale beds towards the base. The average
dip of the mass is about 27°, course north 70° east, the strike
bearing south 20° west.

As intimated, the dip is not of the same amount at all places
on the mountain, nor is the direction of the strike, although
that is more uniform than the amount of dip.

About midway the length of the mountain the beds are
lound inclining at angles varying from 40° to 45° and then
towards the north and south at angles ranging from 15° and
20° to 32° the course of the dip varying from south 60° east
to nearly due east.
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These variations in the amount of dip has, of course, mod-
ified the form of the crest line wherever a change occurs,
Thus a dip of 45° produces a very sharp and narrow crest,
almost impassable, with the sides of the mountain too steep
to be ascended. This is well illustrated at one place where
the crest is scarcely more than 18 inches wide for quite a dis-
tance, and the sides of the mountain merely steep uncovered
masses of sandstone. An angle of 32° also gives a sharp
ridge and steep sides to the mountain, while an angle of 15°
gives an entirely different form to its outline.

Figure 2 of the following plate shows the form of the sum-
mit of the mountain at a place where the dip amounts to 15°,
This figure having been drawn from careful notes made for
this especial purpose, may be considered as a fair sample of
the form of mountain crests,like in composition to Rocky Face
and formed under like conditions.

Figures 3 and 4 show the shape of the mountain in mass at
two other localities; one where the dip is as much as 45° and
the other where the beds have the average dip of 27°.

The changes in the amount of the dip of the beds and in its
dircction are curious, and at first seem inexplicable ; but as the
mountain is studied as a whole the cause becomes plainer.

in descending the northern slope of the mountain the beds
are found to flatten out, and finally to pass under the horizontal
rocks of the hills lying immediately to the north, and without
any plain evidence of a dislocation. Then, passing towards
the southern end, we find the rocks approaching horizontality
in that direction, towards Yellow Creek, although they are
still tilted at a steep angle—about 10°.

From this we plainly see that the mountain is due to 2a
sharp thrust which fractured the beds for only a comparatively
short distance north and south, at the same time raising them
some nine hundred or a thousand feet above their original
level for the length of the crack. When the ends of the
crack are reached, the beds are, of course, found to lie at
their true level and to retain their general horizontality. It

accordingly follows, as a natural sequence, that the steepest
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angle of inclination of the beds is to be found about midway
the length of the fracture, while towards the ends it decreases
at various rates.* ;

The descent of the conglomerate at the north end of the
mountain, to pass beneath the horizontal beds in the opposite
hills, and the gradual flattening out of the mass, are distinct
[eatures in the structure of the mountain. A fracture extends
across the mountain in the direction of the dip at the point
where the commencement of the northward descent of the
sandstone is most perceptible. At one time it was thought
likely that this crack indicated that the fall of the mass
towards the north was of a later date than the general uplift,
but later observations tend to show that it occurred at the
time of the uplifting, and acted as a relief to the strain on
the beds.

\WWhether or not the beds are entirely unbroken in their
extent across the valley, as would seem to be the case, is not
quite clear, as, although there is not yet sufficient evidence
vathered to lead us to believe in the existence of a fracture in
the Cannon Creek valley, it is unsafe to assume that there
was not a crack, accompanied by a slight uplifting of the mass,
on the southern side,

FFigure 3 in the following plate is a rude representation of
part of the western face of the north end of the mountain,
showing the fracture in the conglomerate and the descent of
the rock towards Cannon Creek.

The presumption is that the beds flatten out from the south
end also; but this is yet an unsettled question: all we know
s, that, as the southern termination of the mountain is ap-
proached, there is a considerable lessening in the amount of
the dip of the beds.

The causes tending to bring Yellow and Cannon Creeks to
the east, at the points where they make the turn, and then
to again change their course and direct them towards the
north, are interesting.

*These facts are in accordance with the general results obtained by the several officers of
the Survey who preceded me in their examinations of the ground.

VOL. I.-1§ a5
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To a large degree they have been influenced by the position
of the beds as well as by the character of the material through
which they flow. Yellow Creek, when flowing by Dark Ridge,
‘is resisted by horizontal rocks on all sides, and accordingly
cuts its way towards the north (having already an impetus in
that direction) rather than towards any other point. Passing
on to Rocky Face, however, it found horizontal rocks only on
the north and west, those on the east being tilted towards the
east. This arrangement of the beds changed the ratio of
resistance, making it less on the east; in which direction the
stream accordingly cut its way—the position of the beds being
such as to greatly favor the work.

The Yellow Creek valley on the east side of the mountain
15 to a certain extent a synclinal one, coursing northwardly;
accordingly, when the stream had eaten through the mountain,
and entered what is now the valley, it received another check
in its course, and was turned towards the north.

The same influences, with perhaps some small differences
of detail, were brought to bear in directing the course of Can-
non Creek. We find here, therefore, a fine illustration of the
bearing that the composition and position of the hard materials
underlying a district have in directing the course of its water-
ways.

THE LOG MOUNTAINS.

The Log Mountains, or rather those parts that come within
range of the path of the reconnoissance, owe the larger part
of their interesting features to their economic value. They
are, it is true, monuments to the sculpturing power of water,
and offer in their various parts instructive lessons in the study
of the action of running water on variously composed mate-
rials; but beyond that there is, with one exception, but few
points of interest attached to their merely stratigraphical con-
ditions,

In their stores of economic materials they are of immense
value, and have in that respect far more interest attached to

them than any part of the region hitherto discussed.
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Unlike the mountains hitherto discussed, these mountains
had their origin in the eroding effect of water, and not in
any great movement of the rocky masses. In general the
beds which enter into their structure—notably sandstones and
shales—are comparatively horizontal,

A list of the beds making up that part of the mountain
examined has already been given, and is designated as “ Gen-
eral Section A.”

The total number of coal beds indicated in it are eight; but
this does not include all that are to be found beneath the
surface. d

At some points there are a number of what may be called
local beds crowded together that were not included. As stated
on a previous page, however, the precise character of these
beds has not been determined, hence they are only provision-
ally excluded.

Of the eight beds enumerated, about three are certainly
workable, while others have not been sufficiently exploited to
prove their character.

The thickest bed is also the highest one, and the one rank-
ing next to it in thickness is the lowest. This arrangement,
upon the whole, is a very convenient one, as it gives greater
scope to mining possibilities than when the workable beds are
all close together.

Coal VIII has been opened on Saw-mill Ridge, near the
first summit, at the head of Jack’s Branch, which is one of the
many small mountain streams making down to Yellow Creek.
The land on which the coal has been opened is the subject of
litigation—the respective claimants being Messrs. Boffman and
Tinsley.

The coal where tested is 2 feet 8 inches thick; but there
seemed to be some reason to presume that, as the bed is fol-
lowed under a more solid surface, its thickness may increase to
at least three feet.

The following statement is a section of the beds in the ridge
in descending order from near the level of Coal VIII to Mr.

Arthur McTee's house :
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1. Slope covered with fragments of sandstone.

2. Sandyshale. . . . . - - - -4 oD h e s d ie e e e 10 feet.

2 Cosl VEIL o w0 i oo i e wia e waiss sowom dwie . 3 %  Binches.
. Concealed, i 5 i o e wwd wiate Fies wlelE ses e 20

5. Sandstone; thinly laminated . . . . . . . . . 00000 . 55

6. Concealed ; a cval horicon reported al the top. . . . . . . . (73 "

7. =andstune . . . . . . T 1o ¥

S, Shale; ochreous. . « & o o @ 6 & o wi'e & w8 = & 5 5 w o= = T 20 W

. Shale; very dark Llue . .« . . 0 0 & 0 v 0 & 0 0 0 0 0 0. Io ¥

to. Black slate containing Lingnde o 0 ¢ ¢ o 0 0 o 0 0 o 0 0 . 6 u
s Goad LR G e e wiels WD TR walsd e I 1o

12 Comcedled. ow w50 20w wmetd $iete wiws Eaoe anESE Bg

I3. Sandstone. . . o 4 - 0 v 4 s e e woa e s F e e o w e 30 o

14. :_-'Lhalg; sandy . . . . - . . P R T R T S | L
1. Coal,reported {I1V). & & o & o i 0 0 v 6 w2 0 0 wb o v ow | S 1w
16. Concealed ; shaly sandstome?. . . . . . . o . .« « o ¢ 4 o

17. Shaly and Ledded sandstone and shale . . . . . T

18, Comeealed. . . © ¢ i o s dwi v v a ELEEE Eaia T

1g. Shalysandstone . . . . « + + & & & & & ¢ 4 & & 0 4 4w s [T I
za. Shale in hard bands; ochreous and bMue . . . . . . . . . .. 7 W
i, Coal ¥3) o5 v e e Snaih Eham e e woecs a0 el e et .
2z. Sandy shale; yellow anddark blue. . . . . . . . . . . . .. 20 4
23- Coal I1. . . . + « v & & e s s & = ox ®oaos B oz o= ® o® = = = -
24. Shaleand sandstone. . . . . - - . & -« & 4 4 4 v . o= 5ea . o

Total thickness of beds. . . . . . . . . . . .. s W 5w v ByO W 8

The coal No. 11 is regarded as No. “JI which, in crther
localities, is in part a cannel of apparently good quality. Itis
only 22 inches thick, but the surrounding circumstances are
such that it may prove of practical value.

Coal 1 is probably below drainage in this locality, lying
about on a level with the bed of Yellow Creek.

By a properly devised system of inclined planes, the coal
towards the summit of the ridge may be worked with compar-
ative ease; and the lower bed, Coal I, reached by shallow

shafting.
As previously stated, the beds in this part of the range

are nearly all horizontal. But south from Mr. McTee's, at 2
point where the State road begins to enter the Yellow Creek
Valley, a low hill, serving as a sort of foot hill for the moun-
tain, has been formed of beds that are nearly vertical. The
place is represented on the profile section as being about
314 miles from Cumberland Gap. Figure A on the profile is
drawn on a natural scale of 200 feet to the inch, and serves

as a tolerably fair representation of the position of the beds.
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It should be stated, however, that the measurements were
not made with as much accuracy as was really desirable, but
were mostly estimated. The following is accordingly an ap-
prﬂximate statement of their arrangement, beginning on that

side of the hill looking towards Cumberland Gap:

A& ‘Thin-bedded sandstone . . . . . . . . . . ¢ 4 4 & & v = = = 36 feel.

B. sandstome and shale. . . . . . . . . . . . . . . . . . . .. 180

C. Semi-capnel coal, about . . . . . . . - 0 0L . 00 0 . E 7 inches.
D, sandy shale . . . . . . . ocaigy e e e o K 108 v

B Gk, i somim miasss Soimom mromian sUUEscR  mSRCCHE EOROSE W EiH T w

F. sandstone shale,

Gl v in somom wow = oweRow are E wTe e B o WOE R REvaE W g o

The thickness of the several coal beds is especially uncer-
tain, as they are naturally in a crushed and powdery condition
at their outcrops. They are nearly vertical, and seem, most
of them, to be distinct from those seen in the mountain. The
causes tending to arrange the beds thus, and the question
concerning their original place, are problems not yet satis-
lactorily solved. From the condition of the rocks exposed
in the face of the mountain as the ones in question are
approached, however, we are helped to a suggestion, that,
as a probability, seems to have some merit.

As may be seen in the graphic section, the strata begin to
rise towards the south, at about one mile and a half beyond
Mr. McTee’s house, and continue to ascend thus for nearly
half a mile; then, in less than an eighth of a mile, the dip is
reversed, and the beds slant towards the south, thus forming
a small anticlinal at about half a mile beyond Esquire Boff-
man's house, :

The point at which the beds are nearly vertical is not quite
half a mile beyond where the crest of the anticlinal is pre-
sumed to be.

Now, by extending the lines of all the beds towards the
south, we find what appears to be some relation between those
in the foot hill, so to call it, and those in the main mountain;
we find it suggested that the most northwardly coal in the
oot hill, the four-feet bed, is the Buckeye Lick seam (Coal
VIII), and that the others are higher than any of the coals enu-

merated in the General Section. It would then follow that the
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foot hill is a downthrow from the northwest, and that these
displaced beds originally held a position at least 400 feet above
their present position. At the best, however, the whole mat.
ter resolves itsell into a conjecture. Although there are rea.
sons for regarding the suggestions given as the most probable
solution of the question—among which may be mentioned the
failure to find the same order in the strata towards the north,
it is possible that the beds may belong towards the base of
the section, the thickest coal being Coal I, and that their posi-
tion may bear some relation to the Rocky Face fault—the
beds having been pushed up in this position at the same time
that that mountain was formed.

Near Mr. Frederick Barner's, on the northeast spur of Log
Mountain (the ‘‘second Log "), which forms the divide between
the waters of Yellow Creek and Cannon Creek, there arc
a number of coal horizons visible. Following is a statement
of the number of the beds and their order. The section was
obtained along the old Pineville road, beginning at the pinnacle
of the mountain on the north, and descending to the valley
of Yellow Creek, at the point where the old road coincides

with the one now in use:
1. Mostly covered space. Outcrops of sandstone are occasionally

S in Eoomsm midem s 275 feet.
z. Sandstione in an indurated mass, which forms a prominent bench z5 **
3. Sandstone in rather thin beds; is in alternately hard and soft
BIPAEE & w & 4 or 2 row o5 oxow = om o= & s o ld W Eae 25 **
4. Nearly all soft gandstone; probably merging into sandy shale
towards the base. . . . . . . . . W R et woE K 35
5. Shaly sandstone and sandy shale. . . . . . . . . . .« . . K o
6. Indurated sandsioneband . . . . . . . . . . i STy 3
7. Areno—argillaceous shale . . . . . . . . . claie W eTE 2 *
8. Coal siain having a clay partiog, thas:
a. Coal inches
i Clay 3 v } ...... 6 inches.
¢, Coal, 7 #
g Underclay . o o o 0 o ¢ 4 o 5 = 2 8 2 5 & & » e e e g
10, Sandstone; disintegrates in spots; full of hand concretions of
samddstone . . . . . . . . . . $E maEE et g EER P 1
i1. Indurated samdstone, with occasional shaly layers . . . . . . 25
12. Coal divided by a clay seam, thus: *
E L

& Clay, 2 oy
c. Coal, 3 “

a. Coal, 3 inches }

* This may not be precisely in place.
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[} M Ll - L L L] . . 1 & L] L - L #F & = & = = - - L & @ 5 fﬂi

14 Sandstone and :halc the shale predominating . . . . . . . 5 “

5. Coal. - o v v v o v oLl s e s e e #4 inches,
16. Shale having sandstone nodules distributed through it. . . . §

t7. Coal stain . . . . . . .. 114 inches

8. Indurated sandy shale . . . 13

19. Coal staim . . . . . . . . Kiog "

20, Indurated elay . . . . . . 6 ol TR 2 " g4 0w
gg, Coal staim . . . . . . . . ] L

z2. Hard, ochreous sandy shale. 6 i

zs,cull-i-tti-b'-i- 'ﬁlfJH "
24. Sandstone; thin bedded ; weathers into thickly laminated

R o e B S eraie BTwiR B tmt a8 - 1o %
2, Coaljlocal?, . .+ & . v i ¢ s st s s s s a1 asa.. Tt 1 % 3 o
26, Sandstone; shalyat top . « + « & & 4 & & = @ =« & = « = « 2o
27, Coal covered by athinslate . . . o ¢ o o s s o 2 s 2 = & g wu
28, Bluish and ochrevus shale . . . . . . & & v 4 ¢ & & . s | (I
2, Loal BB . & 2 i v e e s e ee e e e s I ¢
30. Sandstone and sandy shale, the shale somewhat ochreous. . . 25 o
g Concealed . . <L il DS S aE F e s e ke 15
32, Coal I, outcrup (said to measure 4 feet) . . . . . T - L

The lowest coal, No. 32 of the section, has been opened at
several places on Mr. Frederick Barner's place and in the
vicinity.

The coal crops out in the road by Mr. Barner’s, showing a
thickness of two feet; but Mr. Barner states that he measured
the coal with a carpenter’s **square’™ at two of his pits, and
in ¢ach case the thickness was four feet. At the time the
examinations were made, the pits were filled with water. The
section was made near Mr. Barner's house, and may be consid-
ered as a representative one, for the height that it reaches, of
that part of the mountain extending from Mr. Arthur McTee’'s
(just north of Saw-mill Ridge) to the ford of Cannon Creek,
opposite the west face of Rocky Face.* There are, perhaps,
2 number of minor changes in that distance—five miles—but
not enough is known of the details to warrant a discussion of
them,

Passing from Mr. Barner’s towards Cannon Creek ford, beds
are sometimes seen that are tilted at small angles, usually
towards the west, as the road approaches the line of the
Rocky Face fault. The precise nature and extent of these
disturbances, however, is not known; although their position

———

*It must not be forgotten that these sections are to a great extent preliminary.
a3e



32 RECONNOISSANCE FROM LIVINGSTON STATION

suggests that they have a limited extent, and are merely the
ends of the horizontal beds that were bent upwards some-
what when the great fracture occurred and Rocky Face was
elevated. There are many other matters not only of eco-
nomic value, but of special interest to the geologist, that are
left undiscussed for want of sufficient data.

FFrom Cannon Creek ford to Pineville examinations were
made along two routes; one lying along the path of the rail-
road survey, and the other following the common road. The
latter route crosses directly over one spur of the mountain
known as the ‘‘third Log,” leading from the valley of Cannon
Creek to the valley of Clear Creek; whereas, the former one
follows down the valley of Cannon for about one mile from the
ford; then over a low gap to Patterson’s Branch, and down
that to the Cumberland river; passing thence, along the foot
of the mountain, to Pineville.

As the horizontality of the beds is preserved well up to Pine
Mountain (in the gap of which Pineville is situated), no new
points of interest are offered in the structure of the ground
passed over. All that section lying between Rocky Face and
Clear Creek seems to be one mass of horizontal, or nearly
horizontal, rocks. We begin, however, to note a diminution
in the number of coals as we travel northwest, the number of
beds evidently being less in the district lying towards Dine
Mountain than in the section extending towards Cumberland
Mountain, in the direction of Tennessee.

The following statement may be accepted as an approxi-
mately correct General Section, for the height that it reaches,
of the beds in the region under consideration:

FooSandstame. 3 Son W aa W JTL W W W d S oM B B3E 2R 15 fect.
2. Cowepels oo wo draTh e G B g DRy SR B 8g ¢
JoBandstomei n O ita @ e oW S BT SR Bae @ e ul o ¢
4- Comeealed . . . . .« - v 4 ¢ o v s 0 0. . sE U GTEEED OERD e
CoRandatone . o e Ve ¥R Hieod ehele e eite 80 pzo
6. Concealed, Coal VIII maybe present . . . . . . . . . . . . |
7. Mostly samdy shale . . . . . .« 0 o0 0 oL . i B oere wawoaa: %
B. Coal VIIe2 . . . . ., . iR MR SRR WONTE PR B trace.

O - Bandstone. & & oo e weed WE SUuE Dot v e gt Bo
20, Gl VIR v o ety S O AR N G W 2 6 inches.
EL Shabe. oo s G e HEE wROT % e Y o owm ER ES
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12, Coal WII®, . 2 & ¢ 2 & o & & & & & 5 @ &5 = ® ¥ & = &# = = = 8 inches.
13 SANASIONE L o L L L e e e e e e e e e e e e e 40 feet.
14. Coal VI divided thus:
a. Cannel coal . . . . 12 inches o . g
4 Bituminous coal . . g ¢ i a?
15. Gand-tone and shale ., . . . . . . . . 4 - - s b e e 0 . e 35
i Coal W o s s oww w w e i w e W A om Liin IR g =
17, Sandston€ o o 4 L. w L e e e e e e e e e e e e e e e e 130 *
iR ORI s & B BIE SiEs SR R R e Lo [ 4
1g. Shale,about.. . . . . . . . o 4 4 s s e e s e e e e e 120 *

s0. Conglomerate sandstone anid shale beds,

It will be noticed that out of the eight coals held in the
mountain lying to the southeast, only five or six are repre-
sented here. Coal VIII was not seen, but there is a proba-
bility that it will be found in the space indicated by No. 6 in
the above statement.

Just where bed 18 of the section belongs, in the order of
numbers applied to the coals, is somewhat conjectural still.
It is provisionally placed as coal IV, although it may be any
of the numbers down to No. I, provided that their associate
beds have changed. There are some circumstances, however,
which favor the probability of its being No. IV rather than
any other number. This being true, we here have our first
suggestions as to the manner in which the coal beds decrease,
the absence of the beds I, II, and III showing that the dimi-
nution is regularly from the bottom upwards, which would be
in exact accordance with the idea advanced in the first pages
of this report, viz: that there was a downward increase in the
general thickness of the coal-bearing series towards the south-
east, and also in the number of coal beds.

Whether it be true or not, however, that the coals diminish
regularly from the bottom upwards, it is evident that they do
disappear towards the northwest, which still favors the idea
just referred to.*

Coal has been opened at a few places within easy reach of
the wagon road; but, as in the case of the other districts, the
openings are few and in a poor condition for examination—
there being no industry in the region whereby constant mining
could be sustained.
d_‘_;r;is is the general result of the clservations made by the officers of the Survey in this

#
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34 RECONNOISSANCE FROM LIVINGSTON STATION

On the path of the railroad, as it leaves Cannon Creek ford
and makes toward Pineville, there is but one place of opening
in any of the coals, so far as was learned.

At Mr. Hugh Browning’s, just back from the Cumberland
river, about three miles above Pineville, a compound bed of
cannel and bituminous coal has been * faced out,” and another
coal bed discovered below. )

Following is a section of the beds seen in the branch flow-
ing down from the cannel bed to the river:

1. Sandy shale and sandstone . . o . -« « &+ & = & & 4 = & = & . 20 feet.

2. Argillaceous sandyslate . . . . . . . . 4 . - s a0 .. 10 inches,
e Pitorebgois Rhabes Ll D E Sl WEER BMEie R i 4 =
4. Drab anil ochreous argillaceousslate . . . . . . . . .« . . . g M
geCannelslate. . . . . o & & 4 o v s e B e s m e e o 1«
6., Cannel coal . . . .

?i h«ilumiu--us coal . . ; :—mﬁ }?I """" srerres v 9 -
8. Bandy shale and thin-bedded sandstone . . . . . . @ womow s 51

9. Thinly laminated sandstone and shale. . . . . . . . . . . .« IO U

0. Convenled o« oou v iim o wie W a5 wiars SRR EELR R g “

11, Coal stain; «lided? Coal V. . . . . & & 4 & & o & & « & & [
paconoealad o woae atEE EUEDE STWIN RO GUETE de ERE 35 «

13. Shaly sand-tone and sandy shale; mostly the latter. . . . . . . go =

b Coneekboll oo coan sie B i EH OB wd BE o 0 W e g %

15. Shaly sandstone and sandy shale. . . . . . . . . . . . . .. 20

16. Concealed to the Cumberland river,at a low stage of water . . . -

The coals of No. VI are apparently very gnod in quality,
and are easily accessible from the river. At a cost of perhaps
not more than five thousand ($5,000) dollars, the necessary
machinery may be purchased, and the ground be prepared for
profitable mining on a large scale. These coals may, doubt-
lessly, be found in the Log Mountains for some distance both
up and down the river from Mr. Browning's, wherever the
elevation is sufficient to reach their horizons.

PINE MOUNTAIN,

This mountain is a true fault mountain, the slant of the
uplifted rocks being towards the southeast, forming as it were
one rim of a wide synclinal valley,

The fault, which is a clean fracture, courses about N. 60°
E., and forms the northwest face of the mountain.

At Pineville, in the immediate vicinity of which the moun-

tain was examined, the average amount of the dip of the beds
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is about 30° and the course about S. 30° E. Towards the
base, on the northwest face, the amount of the dip is of
course greater, and towards the southeast it is less than the
average.

The amount of throw of the fault has not been determined
with perfect accuracy, but it is apparently at least 2,700 leet;
more than twice the height of the mountain, which measures
1,100 feet for its average and 1,200 feet for its maximum
height, above the river near Pineville.

Upon comparing the heights of the several mountains, it is
found that Pine Mountain is one of the lowest in the region.
Rocky Face and Pine Mountain, both of them true fault moun-
tains, have about the same altitude.

Following is a table of comparative heights determined by
barometrical observations (mercurial), the sea level being used
as a datum for measurements:*

Cumberland Mountain: the Pinnacle. . . . . & &4 ¢ ¢ ¢ = ¢ & o = 2 & = = 2,500 feet.
Brysen Mountain . . . . . . . . & 4 & o 4 4 0w e g oEESe RCeed mitweds  BpRERME
Canada Mountain, on Log Mountain . . . . . . .+ . . . P R T T T jo3e -
Moore's Peak, on Log Mountain, . . . . . « &« & & 2 ¢ « & & + & 5 = = « D413 *
bignal Point, on Log Mountain . . . . . & « 4 ¢ 4 4 4 o = = o ¢ & & = = 2,138 #
Saw-mill Peak, on Losg Mountain . . . . . . . R R T e " S
Rocky Face. oo drale Srmie el Svdis W e w0 el 6 1,000
Fine Mountain . . . . . aim B EE EETE RCETE WORH WTE R RE R eTa e 1,950 *
Puwell's Valley, Tennessee . . . . . . . . . . . . . . O
Vellow Creek Valley. . . . . & « ¢ & 4 4 v o o 5 0 o 5 ¢ s 8 = = & = = 1,100 #
Cannon Creek, at the ford, about . . . . . . . . s NOEEE et 1,000

For convenience, a list of comparative hﬂlghts,wuh reference
to the Cannon Creek ford, has been calculated with approxi-
mate accuracy, and is given:

Cumberland Mountain; the Pionacle. . . . . . . . - T PR A W R 1,500 feet,
Pine Moumtain. . . . . . .« & .. 4 o W WUEGE ®oeTh WIES edwe gs0 “
Rirloy Baew: oo d S W & e ¥ B @A W s L, oo e Qoa
Vollow Chelle Walley: & ooty wovon ate Sradn hens woade wwis wans BB
Pomel's Valley = 3 oih 5 4t ¥ ©0% U o RETe SETE AEYe S e 300 “

By these tables we see that Pine Mountain, although more
distinctly prominent than some others, mainly because of its
form, is really one of the least considerable. For instance,
it is only 5o feet, or thereabouts, higher than Rocky Face,

'Thm heights are not, all of them, free from possible error; if one exists, however, it is
inconsiderable, 1 huve tu thank Wm. Byrd Page, l:.ﬁq.Tupng'rlphlcll Assistant, for most
of the data from which the table was compiled.
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while it is several hundred feet lower than a number of the
mountain peaks forming the group known as the Log Moun.
tains. Moore’s Peak, the highest point in the groui;, which
lies between Pine Mountain and Rocky Face, rises 463 feet
above Pine. The mountain is cut by the Cumberland river at
Pineville, the river making in a northwestwardly course towards
Barbourville, after following down its northwest face for a short
distance. The causes tending to affect the river, so that it
preserves its bearing towards the northwest after having passed
through the mountain, instead of closely following the line of
the fault, as the circumstances would lead us to expect it to
do, are as yet unexplained.

The sketch on the following plate serves to convey an idea,
somewhat vague though it may be, of the geographical condi-
tions in the immediate vicinity of the gap.

Straight Creek, it will be seen, follows the line of the frac-
ture closely, and eof itsell distinctly marks the break.

Clear Creek also follows its part of the mountain closely, so
that on a good map of these streams the trend of the moun-
tain is indicated with close accuracy by the course of the
streams.

The fault making this mountain is a very clear one. Im-
mediately on the northwest side of the Cumberland river,
only a short distance from the foot of the mountain, the beds
are nearly if not quite horizontal, and of themselves show
no evidences of a disturbance; on the southeast side ol the
mountain, the beds overlying those forming its structure
slope gradually away and soon regain their horizontality.

The following is a statement of the beds that enter into the
structure of the mountain :

1. Conglomerate sandstones and shales , . . . . . . . . . . . . . .. .. 1,580 feel.
B PRIy s wowie REERE OISR WETE VETEGE RLNAN IR SUSEEE Ko 160 “
B CRHCEEIL v wiwis mowie moET EwEe EE WO A i sem W uie G 35
4. Sub-carboniferons limestone. . . . . . . . . . . b 4 e h f 4 s e e s 320 ¢
5 Covered space. . . . . . . .. W M R S a0 3o

O, WRYETLY DBAS... o 0 wive o owew omwier snee e Eoe e siwece EE 150

7. Covered space; may be Waverlyinpart . . . . . . . . . . . . . . . . g v
8. Covered space with a nearlyflatslope . . . . . . . . . . . . ... .. 1o
9. Onutcroppings of Devonian slate. . . . . . . . . . . . . . . . 4 W . . 70 "
0. Concealed space tothe river . . . . . . . . . . . . T
3
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These measurements were made by angles, and were sub-
jected to several tests; hence, for the kind of work in hand,
they may be considered as fairly accurate.

On the northwest side of the mountain a low sharp spur, so
to speak, reaches out from the base, about which centres a
considerable amount of interest. The spuris indicated in the
profile section by the letters A and B. At about 300 feet
from the place where the last outcrop of Devonian shale is
seen, and at an altitude of about 275 feet above the river, a
large mass of hard, closely-grained, somewhat quartzose sand-
stone (some 35 or more feet thick) is seen, resting in almost
vertical beds, having, however, a slight inclination towards
the northwest—a direction directly opposite the course of the
dip of the main mass of the mountain. The original position
of the rock is quite obscure, so far as any examinations yet
made would show. There are two methods by which to
account for its position, neither of which, however, are more
than mere conjectures. Apparently the most plausible sug-
gustion is, that it is a member of the conglomerate series,
which was bent upwards when the mountain was raised: this
would indicate the line of fracture as being between this mass
and the main mountain.  Another suggestion, but against
which the northwardly inclination of the rock is opposed, is,
that the sandstone has its place in the upper series of beds
included in the Niagara period. *

[t does not seem desirable, however, to spend further space
in conjectural explanations concerning it.

The Pine Mountain fault, as it is usvally termed, may prove
of considerable money value to the region in which it lies.

In the series of rocks coming next below the black shale of
the Devonian group, in this section, are beds of remarkably
fine and soft hematite iron ore, known as the “dyestone ore "’
in Tennessee and ﬁlabam;_l, where, perhaps, it has its best
development, or as the Clinton ore in other localities. This
ore is brought up by the Cumberland Mountain fold, so that it

* Further study may prove buth of the propositions untenable ; showing instead that it is
m‘lﬂ'llf a large mass that has broken away from some of the sandsiones now forming the
summat of the mountain.
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38 RECONNOISSANCE FROM LIVINGSTON STATION

is easily reached in the ground lying on the opposite side of
the mountain from Kentucky. A number of measurements
were made at that place by Mr. P. N. Moore, for the purpose
of determining the distance between the first ore (there are
three beds) and the Devonian shale, and will be found in his
report on the iron ore deposits of that region. Unfortunately
none of his results are at my command at present; but, from
subsequent observations made at another locality, I think it
safe to compute the distance at something less than 300 feet.
It is not improbable, then, that the lift of the beds in Pine
Mountain has also been sufficient to bring the ore, at least the
upper bed, within comparatively easy mining distance from
the base of the mountain. It, at all events, would be worth
searching for by extending a drift into the mountain, starting
it a little above drainage. It is a matter certainly of sufficient
importance to warrant a judicious outlay of money in prosecut-
ing a close search for the ore. Dr. Safford, State Geologist
to Tennessee, records the fact that the ore is brought up by
the fault further to the southwest, so that the westward exten-
sion of the ore is clearly proved.*

FROM PINE MOUNTAIN TO BARBOURVILLE,

Following the course of the State road, the beds are pretty
generally horizontal, and all lie above the conglomerate. The
observations made between the two places—over a distance
of sixteen miles—were very imperfect, the weather being
quite stormy, which so affected the barometrical observations
as to render them nearly useless. It is believed best, there:
fore, to defer any discussion of the region until more accurate
observations may be made, and the notes already taken be
perfected. Several exposures of coal dirts were seen, some
of which may prove valuable. There are also some workable
beds that are opened; but, as in other cases, they are not
wrought for any but domestic purposes.

Coal is opened on the land of Mr. Ely, Mr. Joseph Smith,
and of Mr. John Tuggles. The latter place is about one mile

*For a discussion of the question of the existenee of this ore at thi.s‘foinl, see the Lien-
nial report of N. S. Shaler for 1875, Kentucky Geological Survey, second series, volume HI

238



TO CUMBERLAND GAP, ' 39

and a half beyond Mill Branch. The coal is 26 inches thick,
is overlaid by a sand rock, and is about 180 feet above
the low part of the road near by. The coal is probably not
so high above Barbourville. It is not improbable that there
are other coal openings on the route than those mentioned.

FROM BARBOURVILLE TO LONIDOMN,

Beyond Barbourville we seem to get further changes in
the rocks, the sandstones giving way to shales or vice versa,
and the whole mass becoming thinner,

On Mr. W. F. Costellow’s land, up Smoky Creek Fork of
Richland Creek, and about two miles from Barbourville, on
the L.ondon road, a coal has been opened which is probably
the equivalent of the coal of Mr. John Tuggles. The coal is
quite hard and made up of alternating laminz of fibrous and
hard glossy black coal. Its thickness will average about 24
inches. .The proportion of iron pyrites in the coal is appa-
rently small, and altogether its quality seems to be very fair.

This bed is the main coal of the region. It is overlaid by
a sandstone and underlaid by sandy shale. At about 50 feet
below it darkish shale occurs, and forms a very prominent
feature in the order of the beds.

At Mr. Archibald Britton's spring-house, about three miles
beyond Barbourville, a coal is found that may prove equivalent
to Mr. Costellow's; apparently, however, it is from 20 to 30
feet below that bed. About one quarter of a mile beyond
Mr. Britton's another coal is seen, which shows a thickness
of 16 inches; it is overlaid by 10 or more feet of shaly sand-
stone. This is at Smoky Gap, and the coal is about 75 feet
above Costellow’s. The following preliminary general state-
ment of the section, for the region between Barbourville and
Laurel river, will serve to show the relative positions (as they
are now understood) of the most prominent coal beds:

T 25  feet
2. Sandstone (the Wildcat Mountain conglomerate?) . . . . . + « . . . . 35 :

Ji Mdbilia. . n momion s mimw omo s EOMOW Eoethe ek BIE 8 BrieUa 8 g
B SANESIODE, » a0 rorow sowe moEE SRR EEE EoA B E4 R oW e om e 75 "
§ Coal stain. . * B om % % 8 ® B oS ® W B ® ® w % # B B & % = 3 B & IH "
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6. Sandstone. . . . . . . . .. ... Gl AT RN SRR R ] 9o feet.
7. Coal (V? of the Log Mountain section) . . . . . . . . . . . . . .. 1Y
8. Shale and sandstone; the shale in the apperpart . . . . . . . . . . . 77 “
g. Coal (IV? of the Log Mountain section) 2feetto . . . . . . . . . . . 21w
10. Shale, dark blueand ochreous. . . . . . . . . . o v ¢ 0 4 0. 4w 95 b

At Mr. James Britton's a coal equivalent to Mr. Costellow's
has been wrought. Itis 2514 inches thick, and is covered with
10 or more feet of sandstone, with the dark shale seen near
Barbourville underlaying it.

Beyond that fork of Richland Creek which drains the coun-
try between Mr. Britton's and Mr. Wm. H. Brafford’s is a coal
stain probably equivalent to the Smoky Gap coal. The posi-
tions of the several coal horizons may be determined from the
graphic section accompanying this report, however, and it is
not considered necessary to offer further notes on them at
present.

Passing on to London, the rocks seem to wedge out, as
may be seen in the preliminary horizontal section, and the
coal beds decrease in number between the dark blue shale of
Barbourville and the Wildcat Mountain conglomerate, if the
geolgy has been rightly interpreted,

Following is a statement of the beds at and in the vicinity
of London:

1. Sandstone, the conglomerate of Wildeat Mountain . & . . . . . . . . . 20 leet.
2, Mostly comcealed . . . 0 L 0 L 0 4 L b e b 4 e e e e e e e e 75 X8
3. Sandstone and shale. . . . . . . o L . L L . s s e s s e s e s e s z5 T
4. Coal stain . . . . . . ., . . e, Know
§. Shaly sandstonc and shale . . . . . . . o o o0 0000 0000 0L Jo W
6. Coal (IV? of the Log Mountain section), 21 inches te. . . . . . . . . . 3

The Coal No. 6 is presumed to be, probably, identical with
Mr. Costellow’s. It is opened in a small valley just west of
the town, and has been worked by stripping. The openings,
or most of them, have been made on Mr. John C. Brown's
land. The land near by, which is hill land, is owned by
Messrs. C Pitman, Jarvis Jackson, and W. L. Brown.

The Wildcat Mountain conglomerate covers the hills around
London, and extends thence to Wildcat Mountain. The six
inches of coal at London (No. 4 of the section) thickens to 15

inches at half a mile beyond the town, and may prove valu-
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able in other parts. It is probably identical with the 15 inches
of coal at section 34, on the horizontal section.

At two miles beyond London the lower coal seam (No. 6 of
the section) has been opened and wrought on Mrs. Evelyn
Brown's land. The coal is two feet ten inches thick, and
apparently of good quality. The coal dips slightly north 75°
west.

The same bed has been opened on Mr. Pitman's land, half
a mile beyond Mrs. Brown's, where it measures three feet four
inches, and three feet; and at Mr. Allison Woods', about one
mile and a quarter beyond Mrs. Brown's, where it is said to
measure between three and four feet in thickness.

At about five and a half miles beyond London the pink and
drab beds of the Wildcat Mountain conglomerate come to
view, and form the most prominent features of the upper part
of the section on to Wildcat Mountain.

At a point about six miles from the Rockcastle river ford, a
coal stain two inches thick is seen at 35 feet below the base of
the sandstone; and at g5 feet below the base of the sand-
stone a coal bed has been opened which may prove equiva-
lent to that at Mrs. Brown’s. A short distance beyond that
point three inches of coal, apparently corresponding to the
first bed above Mrs. Brown’s, is exposed.

At about half a mile further the descent is made into the
valley of Hazel Patch Creek, a stream emptying into the Lit-
tle Rockcastle river. Nearly everything is covered by debris
on the hillside, occasional outcroppings of shale and sandstone
being all that may be seen.

In the valley, about five miles from the Rockcastle river
ford, two (possibly more) openings have been made in coal,
but they are now filled up. The coal is one foot or more
thick.

Whether this coal is in place or not is still a question. It
seems to be undoubtedly equivalent to the Livingston coal;
but within a less distance than three miles it is found at a
level 120 feet below that of the Livingston bed; and, what

is more remarkable, it is topographically 70 feet below the
YOL. TL.-16 41
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top of the sub-carboniferous beds which are exposed on the
opposite side of Wildcat Mountain, as may be seen in the
graphic section. It 1s a question that merits study, and is
one that it is preferred shall be left open for a while, although
it would now seem that the coal is not in its true p]ace, but
has been lowered either by a great slide or a cave fault.

WILDCAT MOUNTAIN.

With the study of part of this mountain, the work of the
reconnoissance was ended.

The structure of the mountain is simple. The mass is vir.
tually a pile of nearly horizontal beds which have been fashioned
into its present form by water. The summit of the mountain
(that part of it which was examined) is made of a soft disinte.
grating pink and drab and light colored conglomerated sand
stone. It is very questionable whether this rock belongs to
the series lying near or at the base of the coal measures
as they appear further to the south. There seems to be
much reason to presume that it is entirely distinct from the
Pine Mountain and Cumberland Mountain conglomerates;
that it occupies a higher geological level. The observations
made so far tend to give such an impression; and if this
should prove true, those conglomerates would be represented
by the lower conglomerate of this mountain, which, at most,
is not over 30 feet in thickness. Following is a statement
of the order in the beds on the northwest side of the moun-
tain, descending to the ford of the Rockcastle river:

1. Conglomerate; massive in its npper members and soft, bat becoming

harder towards the base and in thinbeds . . . . . . . . . . . 120 feet or more.
z. Mostly concealed, seems to be mostly bluish-drab sandy shale. . . 10
o HANE aandslone . oocon asw o e Ee e B B EomE W g ™
4. Dark stain, possiblyacoal mark ? . . . . . . .« . . . . a4
5. Dark and drab argillacecus and argillo-sandy shale , . . . ., . . . 25 W
6. Mostlycovered . . . . . . . .. e TR W oiwie DO
7. Drmband dark shale. . . . . . . . & & v o & 4 = 5 = 4 = = & 10
8. Arxgillo-sandy shale, bluish and drab in color, 30t0. . . . . . . . o
9. Sandy shale, merging below into shaly sandstone. . . . . . . . . o
10. Sandstone, massive. . . . . . . . . . . . wows wowok womew w B W
NE S BRI, ... o s omans o socecw e e Sl 15
12. Hard sandstone in three or four beds, the top bed being flled with

SHEMITEL ) ¢ o « o 6 8 2. s 4 4w & W e e hm mee B e e e



13

14.
15.

16.
17.
8.
9.
20.
at.

1.

23+

24.
25.
2.
27.
28,
2.
30.

Ye

TO CUMBERLAND GAP.

Drab to grey sandy shale and shaly sand<tone; the top layer is filled
with Sfgmarir . . . . . . . Fo R RS S R :
Coal . &« &« « = & = & s s HRE e T il 5 T . b
Shaly sandstone and sandy -:}nl: S g W i W R WA
Coal, shaly o = ww 0 §ie Sodi e e E i W poa i w e and
Hard sandstone, from fire clay, ﬁllmi ml.h Stigmarie rootlets, about,
Dirals cla?. SR WEeETE R R SEoE E govg LUownng Bh Al o
Cual: the “Llrmgton Cnnl“ oEvaE EERE BN ¥ BBV i S
Drab and yellowish shale, . . . . . . S iy
Dark blue shale, merging into blue and }rcllumsh shu.le with hﬂn-l:]"i
off i¥om e, 3 oFl & 00 S 9 ESE EEN WS el :
Covered . . . se M S A FONRE Z

Sandstone dmnlrgr:.tmg in certain pa-rur 'Pﬂ”l.l:l.‘llarlj' tt:ward:. t,h;

base. Ferruginous “boxes' occur in the upper and larger part.

The mnglﬂmcnh: .................. s
Concealed. . . . . . T e T . i
Marly n:rlwe green shale n!' the Chﬁ.t:r g'ruup R R aaE EMEe ETE
Limestome, 6 inches to . , ., . . & GalistEd SRR SRR Py
Calcarcous greenish-drab, somewhat marly "ihﬁlﬂ' i ANEEL W
ELnestome: © 5 95 @ S W Eh A O W N W e @ 2 v aa
Shale. . . . . . : . R R S R A

Massive limestone ﬂf 1]11, ‘-'rt La}m-‘ Lmup i_?} to the river ford . . .

43

20 feet or more,

Wiom W oW w

W W

i"ﬂ‘-“tzs

45

9 inches.
i
7 T
i
i
i ﬁ i
i
1]
'
e
"
s
i
W i

" Or more.

The Coal No. 19 is the bed wrought at the several mines at
Livingston, in Rockcastle county, and is considered to be of
ry good quality. It is probably also equivalent to the Pine
Hill coal, which is much esteemed for general purposes, and
is used, it is believed, at Crab Orchard for gas-making.
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